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To all whom ¿1f/may concern: 
Be it known that I, WILLIAM ARTER, a 

subject of the King of Great Britain, resid 
ing at lVorcester, in the county of Worces 
ter and State of Massachusetts, have in 
vented certain Improvements in Magnetic 
Chucks, of which the following description 
in connection with the accompanying draw 
ings, is a specification, like reference charac 
ters on the drawings indicating like parts 
in the several figures. ' >` 

This invention relates to worksupports of 
'the character in which magnetism is em 
ployed to hold the work on the support 
while it is being operated upon by a machine 
or hand tool.. Supports of this character 
are much used in machine tools, such for 
instance as lathes, grinding and milling ma 
chines, and are usually referred to as mag 

For convenience they will 
be hereinafter referred to by this term. 
The present invention aims to devise a 

magnetic chuck which will hold small pieces 
of work securely on its face and which will 
be more efiicient than the chucks of this char 
acter now'on the market. The invention also 
aims to devise a. superior ?orin of 'work 
supporting face for magnetic chucks, using 
the term “face” in the sense of designating 
the part or parts of thepchuck'that support 
the work. It is a further object of the in 
vention to avoid the magnetizing of the ma 
chine parts adjacent to the chuck which usu` 
ally accompanies the'use `of chucks of this 
character and which is highly undesirable 
because itkr causes metal chips, íilings and 
other foreign matter to adhere to the parts 
,of the machine s0 magnetized. 

The manner in >which it is proposed to ac 
» complish these objects will be readily nn 
derstood and other advantages of the inven 
tion will be appreciated from the following 
description of one embodiment~ of the inven 
tion, reference being made to the accom 
panying drawings, in which: 

Figure 1 is a plan view of a chuck con 
structed in accordance with the invention; 

Fig. 2 is a vertical, sectional View on the 
plane indicated by the line 2_2, Fig. 1; 

Fig. 3 is a vertical, sectional View on the 
line 3_3, Fig. 1, certain of the parts shown 
in Fig. 2 being omitted from Fig. 3; ` 

Fig. 4 is a side elevation of a grinding ma 
chine equipped with tho Chußk shown in, 
Figs. l, 2 and 3; 

Serial No. 177 ,508. 

Fig. 5 is a plan view of approximately 
hall:l of an auxiliary face plate designed to 
be used with the chuck shown in Fig. 1; 

Fig. 6 is >a vertical cross sectional view 
of the face plate shown in Fig. 5; 

Fig. 7 is a bottom view of the face plate 
shown in Figs. 5 and 6; 

Fig. 8 is a vertical cross sectional view of 
a modiíied form of chuck; 

i Fig. 9 is a plan view of another modilica 
tion; 

Fig. 10 is a plan view of a still further 
modification; and 

Fig. 11 is a vertical cross sectional view 
taken on the line 11~l1, Fig. 10. - 
The chuck shown in Figs. 1, 2 and 3 com 

prises a central pole piece consisting of a 
core 2 and a series of arms 3 radiating there 
from, an outer pole piece consisting of a 
shell 4 having a series of arms 5 which eX 
tend therefrom and alternate with the arms 
3, and a yoke or base 6 which is rigidly se 
cured to the bottoms of the pole pieces 2 and 
4 by screws 7. The yoke and pole pieces' 
are', of course, made of some magnetizable 
material, such, for instance, as soft iron. A 
magnetizing coil 11 encircles the core 2 and 
is positioned between this core and the shell 
4. The arms 5 alternate with the arms 3/ 
and extend inwardly toward the center of 
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the chuck so that they overlie the core 2, as f 
clearly shown in Fig. 2. Each of the arms 
3 is provided with a plurality of lateral pro 
jections 8, the projections on one side of 
each ar-m being staggered with relation to 
those on the other side; and the arms 5 are 
each provided with Icorrespondingl projec 
tions 9 which are staggered similarly to the 
projections 8, see Fig. 1. The projections 
from adjacent arms are also staggered with 
reference to each other so that each projec 
tion from one arm of either series 3 or 5 
extends into a spaceïbetween _similar projec 
tions on the next adjacent arm. The two 
series of arms are so proportioned that they 
intermesh closely withÍ each other but are 
separated from each other at all points 
through the face portion of the chuck by a 
narrow'magnetic gap which is filled with 
any suitable non-magnetic material, such, 
for instance, as copper, brass, or more pref 

for‘instance, as those commonly known as 
“white metal alloys”. Certain of these al 
'loys expand upon cooling and therefore are 
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. erably some of the non-magnetic alloys such, _ 
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particularly useful in a chuck of this char 
acter. This material isv indicatedQ in the 
drawings at 10. It will be seen froml an~ in# 
spection of Figs. 2 and 3 that the magnetic 
gap between the pole pieces which is ñlled . by 
the metal 10 is narrowest at the face of the 
chuck and is wider below said face. This 
construction, of course, tends to cause the 
lines of force, in bridging the gap between 
the poles, to concentrate at the/face of the 
chuck where they will be useful in holding 
the work on the chuck. The peculiar shape 
of the pole pieces and the provision of a nar 
row gap between them also is very useful in 
enabling a relatively small piece of work to 
bridge so much of the gap in the magnetic 
circuit as to produce a heavy concentration 
of` lines of force through the work thus 
.holding it securely on- the face of the chuck. 
The provision of arms forming the pole 
pieces with the concentric projections S and 
9 extending laterally from them, as shown, 
»is further ,advantageous since, in building 
chucks of larger diameter, it is merely nec-v 
essary to increase the number and length of 
these concentric projections. The whole 
working face of the chuck thus is broken up 
into a great number of very small sections. 
The yoke is so connected to the two pole 
pieces that only two gaps or breaks in the 
magnetic circuit are provided, other than 
that at the face of the chuck, and these gaps 
are so located that the abutting parts can be 
carefully ymachined and .the gaps accord 
ingly reduced to a minimum. The peculiar 
arrangement of pole pieces also facilitates 
the manufacture of t-he'chuck, since it per 
-mits the non-magnetic material separating 
the pole pieces to be run uninterruptedly 
into place forming a. single continuous strip, 

„ and it also provides a solid foundation for 
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calking to prevent leakage of water into the 
chuck in c-ase it is used in wet grinding. 
While it is advantageous, as above indi 
cated, to make the arms or pole tips integral 
with the core or shell, as the case may be, 
it is obvious that they may be made in sepa` 
rater pieces while still retaining the advan 
tages produ-ced by the peculiar construction 
of chuck face. This will be evident from 
the following description of subsequent 
figures. 
A common mounting for a chuck of this 

character consists of a support 1'2 carried by 
the machine to which the chuck is secured 
and fastened to the chuck by bolts 14. Ac~ 
cording to the present invention there is in 
terposed between this support and the chuck, 
a plate 15 of some non-magneticV materiall` 
such. for instance. as brass, copper or fiber, 
preferably of a thickness greater than the 
width of the gap between the arms 3 and 5. 
The bolts 14 also should be made of some 
non-magnetic material, such “as brass or 
bronze. This plate serves to reduce to a 

f parts of the machine. 

1,312,092 f 

very substantial extent the passage of lines 
of force into the part 12 and theJ adjacent 
parts of the machine, and' eliminates the 
ditticulty heretofore experienced with the ad 
herence of ̀ metal particles and other foreign 
matter to the' parts of the machine which 
otherwise would become magnetize'd. That 
is, chucks of this construction are often used 
in machines, such as grinding and milling 
machines, which are so designed`that some 
part ofthe machine forms an alternative 
path for the lines of force set up by the 
magnetizing coil 11, and thus causes parts 
of these machines to become magnetized and 
attract met-al chips and filings. Fig. 4 
«shówsthe chuck shown in Figs. 1, 2 and 3, 
mounted in a. grinding machine,jand it is ob 
vious -that the lines of force produced by the 
'inanetizing coil 11 would tend to take a path 
similar to that indicated at P in Fig. 4, 
particularly if the machine were equipped 
with a water conducting' nozzle which is 
often used in machines of this character to 
direct water. close to the point of opera 
tion of the grinding wheel. The platel 15 
insulates (in the sense in which that term is 
used with reference to the cutting off of 
magnetic lines 0f force) the chuck from the 
part of the machine that supports it, and con~ 
sequently it obviates the source of annoyance 
which otherwise would> be caused by the 
stray lines of~ force entering the adjacent 

This plate serves the 
further function of an adapter plate, en 
abling the chuck to be mounted readily on 

‘ different forms of supports by using a plate 
15 of appropriate. shape.. Furthermore, by 
using plates of different thicknesses, an ad 
justment of the chuck-withv reference to its 
support or the adjacent parts of the ma 
chine may readily be made.` ' 

Current may be conducted to the coil 11 
by means of a pair of brushes bearing, re 
spectively, 
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l on_slip.rings 17 and 18 secured - 
to an insulating ring'1'9 fastened on the' 
bottom of the yoke 6. Conductors :20 and ' ' 
21 lead, respectively,I from the rings 18 
and 17 to the terminals of the coil 11. Insu 
latlng bushings encircle these conductors 
where they pass through the yoke 6. 
The surface on which the work is sup 

ported may be either -the surface ~of the 
chuck or the surface of an auxiliary-face 
plate positioned on the face of the chuck and 
havlng pole pieces registering with and 
forming continuations of the pole pieces of 
the chuck itself. These auxiliary face plates 
are of particular utility in grinding tapered,K 
hollow, or peculiarly shaped piecesi of work, 
or parts so constructed that onlyY a very 
small portion of the work would be in con 
tact with the plane face of the chuck, thus 
making it necessary or desirable. to use a 
chuck face shape-d to conform to the surface 
of the work. Auxiliary face plates may also 
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be used to advantage in grinding work that 
tends to,` roughen or injure in any way the 
face of the chuck, so that it is necessary to 
re-surface the chuck at relatively frequent 
intervals. By using an auxiliary :tace plate 
under these circumstances, only the face 
plate is worn out whereas without such an 
expedient the entire chuck will be rendered 
useless after a relatively short time. 
F igs.‘5, 6 and 7 show, respectively, top, 

cross-sectional and bottom views of an auX 
iliary face plate designed to be used with 

' the chuck shown in Figs. l, 2 and 3. lIt will 
be seen from inspection of the drawings 
that while the face plate is smaller in dimen 
sions than the face of the chuck, it has inner 
and outer pole pieces corresponding to and 
designed to register with the corresponding 
pole pieces of the chuck. In order to insure 
the accurate positioning of the face plate on 
the chuck, the chuck preferably has three or 
>more holes drilled in it, as indicated at 24, 
Fig. 1, designed to receive pins 25 project 
ing from the lowersurface of the face plate. 
It will be noted that the shell 4 of the outer 
pole piece completely encircles the central 
pole piece 3 and that the non-magnetic 
metal 10 is run into place between the two 
pole pieces in a continuous strip, as in the 
chuck shown in Fig. l. 
the outer ends of t-he pole pieces 3 and the 
inner ends of the pole parts 5 are grooved, 
as indicated at 26, to cause the non-magnetic 
metal to interlock or be keyed into place 
between the pole pieces. The non-magnetic 
material can then be swaged to produce., a 
water tight joint with the pole pieces., 
This arrangement provides a particularly 

sturdy and substantial construction which 
will stand rough usage without the joints 
or unions betweenthe parts becoming loose 
or leaky. Furthermore, since all the parts 
of each pole are magnetically connected to-> 
gether, it provides a particularly efhcient 
face plate. . 

It is obvious that since the shell 4 of the 
outer pole piece completely encircles the 
inner pole piece, parts of the outer pole4 
piece would magneticallyv connectV opposite 
pole pieces of the chuck if some special pro 
vision were not made to avoid this diffi 
culty. For this purpose the perimeter of 
the outer pole piece 4 is cut awa-y on its 
lower face, as indicated'at 27, Figs. 5, 6'and 
7, and the non-magnetic metal 10 is run 
into the gaps or cut away places so formed, 
so ythat the outer pole )ieee -4 will bridge 
the parts of the pole piece `3 ofL the chuck 
where it crosses them and will avoid any 
possibility of magnetically connecting the 
opposite poles of the chuck litself. ` 

Fig. 6 sho’ws the upper face of the face 
plate constructed to conform to a concaved 
piece of work W which the plate is _de-v 
signed to support in position to be ground. 

Preferably also - 

8 

_ It is obvious that a face late of this 
character could be used as the ace of a mag 
netic chuck of the type shown in Fig. 8, in 
which ay core 30 and a shell 31 are made 
integral with a base 32, a space being pro 
vided between the core and the shell to re 
ceive the magnetizing coil 33. The face of 
the chuck shown in this figure is construct~ 
ed substantially like that shown in Figs. 
5, 6 and 7, the only ditferences being that 
the face plate shown in Fig. 8 is of uniform 
thickness and is not provided with the non« 
magnetic extensions 27. For most purposes, 
however, I prefer to use a chuck construc 
tion of the character shown in Figs. 1, 2 
and 3, and to use the device shown in Figs. 
5, 6 and 7v merely as an auxiliary face plate. 

Figs. 9, 10Y and 11 illustrate ways in which 
the invention may be applied to very large 
chucks in which a single magnetizing `coil 
would not be sutlicient. The construction of 
the face plate shown in Fig. 9 is very similar 
lindeed to that shown in Fig. 1, but in the ar 
rangement shown in Fig. 9, the outer shell 
35 and the arms 36, which correspond re 
spectively to the parts 4 and 5 of Fig. 1, are 
preferably formed integral with a central 
core 37. A second series of arms 38, which 
alternate with the arms 36, are magnetically 
insulated from eachother at the face of 
the chuck and preferably are each formed 
integral with a core 39. The arms 36 and 
38 are provided with lateral projections ar 
ranged in the same manner that the pro 
jections 8 and 9 are arranged in Fig. 1 so 
that the same advantage is produced of 
breaking up the face of the chuck into a 
great number of very small pieces and dis 
tributing the ?low of magnetic lines of force 
uniformly over the face of the chuck. Each 
of the cores 39 and the core 37 is encircled 
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by a magnetizing- coil which produces the , 
_magnetic flux in lthe pole pieces. In the 
construction shown in Fig. 9, six cores are 
arranged about the central core 37 and these 
cores are supported by a base similar to the 
base 6 of the construction shown in Figs. 1, 
2 and 3.  ' 

A somewhat different construction is 
shown in Figs. 10 and 11. In this arrange 
ment the arms 40 which preferably are iniY 
tegral with the outer shell 41, stop at the 
central portion of the chuck, andthe inner 
ends of these arms coöperate with another 
series of arms 42- formed integral with a 
central core 43, the parts 42 and 43 being 
constructed exactly as are the parts 2 and 3 
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in Figs. 1 and 2.  Additional arms 44, form . 
’in effect, extensions of the arms 42 although 
they are magnetically independent of the 
latter4 armsfout of the same polarity as the 
latter arms. Each of the arms 44 is formed 
integral with a core 45 and these armsare 
magnetically independent of each other'at . 
the face of the chuck. The six cores 45 in 130 
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the chuck arearranged in a circular series 
about the central core 43. YA_magnetizing 
coil 46 vis provided for each of the cores 43 
and 45. ' '\ 

rIt is obvious that in the arrangement 
shown in Fig. 9, the core 37, being integral 
with the arms 36, *would* have a magnetic 
flux flowing through it in'- a‘ direction oppo 
site to the direction of flow of the lines of 
force in the poles 39, While thedirection of 
the lines of force would >be uniform in the 
cores 43 and 45 of the arrangement shown in 
F ` A ' "- 1 

While I. have herein shown 'and described 
the best embodiments bof the invention of 
which I am at present aware, it is obvious 
that the form in> which the invention is em 
bodied will vary withÍ 'the' conditions for 
which the chuck is designed and that the em 
bodiments shown may be lmodified in minor 
details vwithout departing ̀ fro'm theY spirit 
or scope ofthe invention. It will be noted 
that in the arrangements'that I have shown ~ 
for building large chucks,'the cores and pole 
tips in the circular series are all alike, and 
that the frame is provided with .a series of 
recesses in its work supporting face shaped 
to receive these pole tips. _ This arrangement 

`is very convenient from the standpoint of 
manufacture and: is one which may be con 
veniently followed in making .chucks of 
other forms, «such as annular or rectangular . 
chucks. .It will be> noted that While the polev 
tips projectbeyond the outline of the cores 
with which they coöperate, they are ‘so con 
nected to the ̀ core that abundantarea is pro 
vided lfor the distribution of the’magnetic 
flux tothe extremities of the pole pieces. 
This application is a continuation of'my 

pending application, SeriallNo; 48,018, filed 
August30, 1915, for improvements in mag 
netic chucks in so far as the subject matter 
common to the two applications is con 
cerned. . _ A ` ` ' 

What is claimed as new is': ; 
l. In a magnetic chuck, a pole piece com 

, prising a core and a series of arms extending 
‘ therefrom,V a second pole piece comprising 
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_a shell lying outside l‘of said core and a 
series of arms extending *from` said shell and 
alternating with the arms of the first men 
tioned pole iece, a yoke .rigid with said 
core and she l, said yoke .andpole pieces 
being made of magnetizable material, non 
magnetic material separating sai-d two series 
of arms, and a single magnetizing coil encir 

K cling said core and positioned betweenk the 
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core and shell, said arms and the material 
separating' them forming the face of the 
chuck. _  » - ~ 

2. A magnetic chuck face comprising two 
series of arms of opposite polarity,th_e 
arms of one series ' alternating with those 
of the other series an'd each arm having 
lateral projections' extending therefrom, 

1,312,092 

staggered with relation to each other, and 
each fitting `into a space between similar 
projections of the next adjacent arm, and 
narrow strips of non-magnetic material 
separating said two series of arms. 

3. In a magnetic chuck, a central pole 
piece comprising a core and a series of in 
dependent arms radiating therefrom and 
forming part of the working 

. chuck, an outer pole piece comprising a shell 
encirclingl said core and a series of inde 
pendent arms alternating With the arms of 
the central pole piece and extending in 
wardly so that they overlie said core, said 
two series of arms being separated from each 
other by a magnetic gap and non-magnetic 
material filling said gap, a magnetizing coil 
positioned between said shell and core and 
encircling l:he core, and a yoke rigid with 
said shell and core. , . 

' 4. A magnetic chuck faceV comprising a 
central pole piece and a series of arms radi 
ating therefrom and another pole piece com 
prising a shell encircling the first pole piece 

. and a series of arms alternating with the, 
Aarms of the central pole piece and extend 
ing inwardly toward said central pole piece, 
each of said arms having concentric pro 
ject/ions extending laterally therefrom, each 
¿projection fitting into a space between simi 
lar projections extending from thenext ̀ ad 
jacent arm, and non-magnetic material sepa 
rating said pole pieces. 

5. A magnetic chuck face comprising 'a 
central pole piece having a series of arms 
radiating therefrom and another pole piece 
comprising a‘shell encircling the first pole 
piece and having a series of arms alternat 
ling withthe arms of the central pole piece 
andextending inwardly toward -said central 
pole piece, each of said arms having con 

A centric projections extending ylaterally from 
its opposite -sides said projections being of 
substantially unif 
on opposite sides of each arm being stag 
gered with reference toeach other, and each 
projection fitting into a space between simi 
lar projections of the next adjacent arm, 
and non-magnetic material separating said 
pole pieces. . _ ' 

6. The combination with a magnetic chuck 
having two series of arms of opposite po 
larity, alternating with each other and 
forming pole;pieces, and non-magnetic ma 
terial separatlng said Fpole pieces, of an. 
auxiliary face plate for said chuck, smaller 
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orm width, the projections ' 
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in dimensions than the face of said chuck,L 
and having pole pieces registering with and 
forming continuations of the pole pieces of 
said chuck, parts of said face plate being 
cut away at points on its lower faces wherel 
otherwise it would magnetically connect op 
posite poles of said chuck. 

125 

~7. A face platev for a magnetic chuck, ` 
comprising an inner pole piece, an outer pole` 130 
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piece encircling said inner pole piece, said 
pole pieces each'nïbeing'provided witha series 
of arms and the ̀ arms ci the two series alter. 
nating with eachother, and non-magnetic 
material separating said'arms and keyed to 
them, said outer pole ‘piece being constructed 
to provide a magnetic gap at points Where 
otherwise it would magnetically connect the 
opposite pole pieces of the chuck on which 
it is to be used. 

8.' A face plate for a magnetic chuck, 
comprising an inner pole piece, an outer 
pole piece encircling said inner pole piece, 
said pole pieces each being provided with 
a' series yof arms and the arms of the two 
series alternating with each other, and a con 
tinuous strip of non-magnetic material 
separating said pole pieces. 

9. A _face plate for a magnetic chuck, com 
prising an inner pole piece, an outer pole 
piece encircling said inner pole piece, said 
pole pieces each being provided with a series 
of arms andJ the arms of the two series alter 
nating with each other, and a` continuous 
strip of magnetic material separating said 
pole pieces and keyed to them, all the parts 
of each of said pole pieces being magneti~ 
cally connected together. . 

10. A magnetic chuck ‘having a series of 
arms radiating froin‘acenter and projections 
extending laterally from said arms, a second 
series of arms extending inwardly from the 
perimeter of the chuck alternating with the 
arms of the first series and provided with 
lateral projections lying between the proj ec 
tions of the next adjacent arms, the two 
series of arms and` their projections forming 
pole pieces of opposite polarity, non-mag 
netic material separatin said pole pieces,v 
and a series of cores an magnetizing coils 
therefor arranged about said center and co 
operating with said pole pieces to create a 
magnetic flux in them. 

11. A- magnetic chuck having a series of 
arms radiating from a center and projections 
extending laterally from said arms, a second 
series of arms extending inwardly from the 
perimeter of the chuck alternating with the 
arms of the first series and provided with 
lateral projections lying between the proj ec 
tions Of the next adjacent arms, the two 
series of arms and their projections forming 
pole pieces of opposite polarity, non-mag 
netic material separating said ole pieces, a 
core for each arm of _one of said series, and 

‘ a magnetizing coil for each of said cores. 
12. A magnetic chuck having a series of 

arms radiating from a center and projections 
extending laterally from sald arms, a second 

series of arms extending inwardly from the 
perimeter of the chuck alternating with the 
arms ofthe first series and provided with 
lateral projections lying between the pro 
jections of the next adjacent arms, the two 
series of arms and their projections forming 
pole pieces of opposite polarity, non-mag 
netic material separating said pole pieces, a 
central core, a series of cores arranged about 
said central core, and magnetizing coils :for 
said cores, said coils,and cores coöperating 
with said pole pieces toproduce a magnetic 
flux in them. y 

13. The combination with a support 12, of' 
a magnetic chuck mounted on said support, 
said chuck having a work supporting face 
comprising pole pieces of opposite polarity,Y 
and non-magnetic material separating said 
pole pieces, a non-magnetic Plate interposed 
between said support and said chuck, and 
means :for removably securing said support, 
chuck and plate together. 

14. The combination of a machine, a mag~ 
netic chuck supported by said'machine to 
hold the work on which the machine 
operates, and means for magnetically 1n 
sulating the chuck from the part of the ma 
chine that supports it. ` ' à ' 

15. A magnetic chuck having a serieso? 
arms radiating from the centralV portion 
thereof and projections extending laterally 
'from said arms, a second series of arms 
alternating with the arms of the first series 
and provided with lateral projections 'lying 
between projections of the next adjacent 
arm, the two series of arms and their pro 
jections forming pole pieces of opposlte po 

`larity,> non-magnetic material separating 
said pole pieces and means for producing a 
magnetic flux in said pole pieces, the arms 
of one of said series being magnetically in 
dependent of each other at the face of the 
chuck. Y ` 

16. A magnetic chuck having a work 
holding face comprising a series of arms 
radiating from a center and projections ex~ 
tending laterally from said arms, a second 
series of arms' extending inwardly from the 
perimeter of the chuck alternating with the 
arms of the first series and provided with 
lateral projections lying between the pro 
jections of the next adjacent arms, the two 
series of arms and their projections Íormin 
pole members of `op ite polarities, and 
non-magnetic materia separating ysaid pole 

l pieces. ' 

« In testimony whereof I have signed my 
name to this specification. . y Y . 

. WILLIAM ARTERp 
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Correction in Letters-Patent No. 1,312,092. 

It is hereby certified that in Letters Patent No. ̀ 1,312,6352, gral-wedv August 5, 

1919, upon the application of William Arter, of Worcester, Massachusetts, for an 

improvement ̂ in “Magnetic Chucks,” an error appears in the printed specification 

`requiring correction as follows: Page 4, line 74, claim 3, insert the words _face of the; 

p _ that the said Letters Patent should be read with this correction therein that 

the 'same magyv conform to the record of the case in the.Patent Office. 

.Signed and seáled this 26th dey of Aug-ust, A. D., 1919. 

h ` A M. 2H.' ooULSToN, 

Y ,"Ácting Commissioner qfPotents. 
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